マシューグン ニ カンレン シタ ギテータ カンスウ ニ アラワレル ゴウドウシキ ユウゲングン ト ソノ ヒョウゲン チョウテン サヨウソ ダイスウ ダイスウテキ クミアワセロン ノ ケンキュウ by 三枝崎, 剛
Titleマシュー群に関連した擬テータ関数に現れる合同式 (有限群とその表現,頂点作用素代数,代数的組合せ論の研究)
Author(s)三枝崎, 剛




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
Congruences on the Fourier coefficients of the Mathieu mock
theta function
Tsuyoshi Miezaki
Faculty of Education, Art and Science
Yamagata University
1
Mathieu Moonshine [7], Umbral Moonshine [2]
$Cheng-Duncan$-Harvey [2]
Matthias Waldherr (University of Cologne), Thomas Creutzig
(Technische Universit\"at Darmstadt) , Gerald H\"ohn (Kansas State University)
2 Moonshine
$E_{4}(\tau)$ Eisenstein $\eta(\tau)$ Dedekind $\eta$- :
$E_{4}( \tau)=1+240\sum_{n=1}^{\infty}\sigma_{3}(n)q^{n},$
$\eta(\mathcal{T})=q^{\frac{1}{24}}\prod_{n=1}^{\infty}(1-q^{n})$ ,
$\sigma_{3}(n)=\sum_{m|n}m^{3}$ . $i$- :
$j( \tau)=\frac{E_{4}(\tau)^{3}}{\eta(\tau)^{24}}=\frac{1}{q}+744+196884q+\cdots$
$= \sum_{n=-1}^{\infty}c(n)q^{n}.$
McKay $c(1)=196884$ Monster 196883
Moonshine Conway
Norton Moonshine conjecture Borcherds
1872 2014 1-7 1
[5, 1]. $i$- Fourier $c(n)$
[14]: $a\geq 1$
$\{\begin{array}{ll}n\equiv 0 (mod 2^{a}) \Rightarrow c(n)\equiv 0 (mod 2^{3a+8})n\equiv 0 (mod 3^{a}) \Rightarrow c(n)\equiv 0 (mod 3^{2a+3})n\equiv 0 (mod 5^{a}) \Rightarrow c(n)\equiv 0 (mod 5^{a+1})n\equiv 0 (mod 7^{a}) \Rightarrow c(n)\equiv 0 (mod 7^{a})n\equiv 0 (mod 11^{a}) \Rightarrow c(n)\equiv 0 (mod 11^{a}) .\end{array}$
3 Mathieu Moonshine
Mathieu moonshine [7]. $\theta_{1}(z;\tau)$ $\mu(z;\tau)$
:
$\theta_{1}(z;\tau)=-\sum_{n=-\infty}^{\infty}e^{\pi i_{\mathcal{T}}(n+\frac{1}{2})^{2}+2\pi i(n+\frac{1}{2})(z+\frac{1}{2})},$





Mathieu moonshine 5 2 :
{45, 231, 770, 2277, 5796},













4 Mathieu Moonshine McKay-Thompson
$\Sigma(\tau)$ M24- $K=\oplus_{n=-1}^{\infty}K_{n}$ $M_{24}$ $\ell X$
$g$ McKay-Thompson [6, 8] :
$\Sigma_{lX}(\tau)=\sum_{n=-1}^{\infty}tr(g|K_{n})q^{n/s}=\sum_{n=-1}^{\infty}A_{\ell X}(n)q^{n/S}$ (say).
[11] $A_{\ell X}(n)$ (1) 2
type Type I” “Type II”
:
4.1. $g\in M_{24}$ $A_{g}(n)$ :. Type I:
$1A$
$n\equiv\{\begin{array}{ll}1 (mod 3) 2, 3, 5 (mod 7) 1, 3 (mod 5) (mod 23) \Rightarrow A_{1A}(n)\equiv 0\{\end{array}$
















1, 2 $(mod 3)$
$\Rightarrow A_{3A}(n)\equiv 0\{$



















$n\equiv 1 (mod 3)\Rightarrow A_{6A}(n)\equiv 0 (mod 3)$
$11A$
$n\equiv 2,3,4,6,9 (mod 11)\Rightarrow A_{11A}(n)\equiv 0 (mod 11)$
$14A$



















$n\equiv 1 (mod 3)\Rightarrow A_{4A}(n)\equiv 0 (mod 3)$
4
$\underline{4C}$
$n\equiv 1 (mod 3)\Rightarrow A_{4C}(n)\equiv 0 (mod 3)$
$\underline{3B}$
$n\equiv\{$
1, 2 $(mod 3)$
$\Rightarrow A_{3B}(n)\equiv 0\{$




$n\equiv 2 (mod 3)\Rightarrow A_{6B}(n)\equiv 0 (mod 3)$
$12B$
$n\equiv 2 (mod 3)\Rightarrow A_{12B}(n)\equiv 0 (mod 3)$
$10A$
$n\equiv 1,3 (mod 5)\Rightarrow A_{10A}(n)\equiv 0 (mod 5)$
$12A$





2, 3, 5 $(mod 7)$
$(mod 3)$
$(mod 7)$




Fourier [3] [10, 11,







5.1 ([2], Conj. 5.11). $n=\ell m^{2}\equiv 7(mod 8)$ $K_{n}$
:
$\bullet$ For $\ell=7$ , one of the pairs $(\chi_{3}, \chi_{4}),$ $(\chi_{12}, \chi_{13})$ or $(\chi_{15}, \chi_{16})$ ;
$\bullet$ for $\ell=15$ , the pair $(\chi_{5}, \chi_{6})$ ;
$\bullet$ for $\ell=23$ , the pair $(\chi_{10},\chi_{11})$ .
“7,15,23” $A_{\ell X}(n)$
:
5.1 ([4]). $M_{24}$ $\ell X$ $A_{\ell X}(n)$ $\ell X\in$
$\{7A, 7B, 14A, 14B, 15A, 15B, 23A, 23B\}$ $m$ $n=\ell m^{2}$
$\ell X\in\{21A, 21B\}$ 3 $m$ $n=\ell m^{2}$
5.1 5.1 :
5.1 ([4]). $n=\ell m^{2}\equiv 7(mod 8)$ $n=\ell m^{2}\equiv 7(mod 8)$ $K_{n}$
:
$o$ For $\ell=7$ , the total number of pairs $(\chi_{3}, \chi_{4})$ and $(\chi_{12}, \chi_{13})$ ;
$o$ for $\ell=7$ and $m$ divisible by 3, the pair $(\chi_{15}, \chi_{16})$ ;
$\bullet$ for $\ell=15$ , the pair $(\chi_{5}, \chi_{6})$ ;
$o$ for $\ell=23$ , the pair $(\chi_{10}, \chi_{11})$ .
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